Rather than seek to model amnesia directly in rats, we have adopted the approach of analysing component aspects of memory and uncovering the neural systems supporting these various elements. Particular attention has focussed on functional relationships with the hippocampus as this structure is critical for normal episodic memory in humans. Two techniques have been used to uncover functional relationships among regions that might play a key role in memory. Lesion studies have highlighted the many similarities between the effects of damage to the fomix, anterior thalamic nuclei, and hippocampus on tests of spatial memory; similarities that have been supported by recent disconnection studies involving contralateral lesions of the anterior thalamus and fomix. In contrast, regions such as the perirhinal cortex and the medial dorsal thalamic nucleus show quite different lesion induced deficits that can be dissociated from those of the hippocampus. Mapping studies using the expression of the immediate early gene c-fos support these distinctions. Perihinal cortex shows increased gene activity when a rat is shown novel visual items, while the hippocampus remains unchanged. In contrast, the hippocampus and anterior thalamic nuclei, but not the perirhinal cortex, show enhanced fos production after performing allocentric spatial memory tasks. Importantly, there are changes in c-fos activation in both the hippocampus and perirhinal cortex when the spatial configuration of familiar items is changed. Such findings not only highlight the importance of the anterior thalamic nuclei for hippocampal function, but also reveal a range of interactions both within and between distinct systems. SUPPLEMENT 1, 1999 
behaviour as a result of experience. It is a prerequisite for episodic memory, which is selectively impaired in clinical amnesia. Primate models of amnesia are valid only if monkeys possess the capacity for secondary mental representation and only if the tests employed depend critically on its use. It is not self-evident that the conventional test of amnesia in monkeys (impaired performance on delayed nonmatching to sample tasks) does depend on secondary mental representation. Secondary mental representation is also necessary for the comparison of alternatives within one cognitive manoeuvre. Monkeys with hippocampal dysfunction are impaired on conditional learning when trials are presented in an order which invites comparison of alternatives, but are not impaired on the same task when the order of trials artificially segregates component parts of the task. The hippocampus may be particularly important in the process of secondary mental representation, and it is this contribution to cognition which may underlie the critical involvement of the hippocampus in episodic memory. The traditional explanation of dense amnesia after medial temporal lesions is that amnesia is caused by damage to the hippocampus and related structures. This view has been falsified by accumulated evidence in man and animals showing that selective damage to these structures produces a mild impairment of episodic memory which does not amount to dense amnesia. An alternative view is that dense amnesia after medial temporal lesions is caused by interruption of afferents to the temporal cortex from the basal forebrain. These afferents travel to the temporal cortex through three pathways, namely the anterior temporal stem, the amygdala and the fomix-fimbria, and all of these pathways are damaged in dense medial temporal amnesia. In four experiments using different memory tasks, we tested the effects on memory of sectioning some or all of these three pathways in macaque monkeys. In a test of scenespecific memory for objects, which is analogous in some ways to human episodic memory, section of fomix alone or section of amygdala and temporal stem sparing the fornix, each produced a significant but mild impairment. When fornix section was added to the section of temporal stem and amygdala in this tasks, however, a very severe impairment resulted. In an object recognition memory task (delayed matching-to-sample), a severe impairment was seen after section of temporal stem and amygdala alone, with and without fornix section; this impairment was significantly more severe than that which was seen in the same task after amygdalectomy leaving the temporal stem intact, with or without fornix section. Animals with combined section of the temporal stem, amygdala and fomix were also impaired in object reward associations learning. However, the retention of pre-operatively acquired object-reward associations was at high level. These results show that the pattern of impairments after section of temporal stem, amygdala and fornix in the monkey, leaving the hippocampus intact, resembles human dense amnesia and is different from the effects of hippocampal lesions in the monkey which do not resemble human dense amnesia. Furthermore, an impairment of equal severity in object-reward association leaming was demonstrated in a separate group of animals which received crossed unilateral lesions of the medial forebrain bundle in one hemisphere and of inferior temporal cortex in the other hemisphere, and in animals with selective cholinergic lesions of the basal forebrain. Thus, medial temporal lesions in dense amnesia have their effect on memory by disrupting cholinergic projections from the basal forebrain to the temporal cortex. 
